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* NOTICES ♦ ^ 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is a pneumatic tire for Qight truck3 in the Lord who can fully run even from an ordinary 
road to weak grounds, such as a field, the mud ground, the sands , and others, and a thing concerning tread section structure 
especially. 
[0002] 

[Description of the Prior Art] In [ in / agricultural work ] conveyance of a crop Use the truck of a usual light truck and usual 
others, and while making it run a general way at the rate of usual, it While making a car park near weak grounds, such as a field, 
the mud ground, the sands, and others and making it stand by, in a field The crop which harvested the crop using the tractor and 
others equipped with the tire for agriculture called a high lug tire, for example, was loaded into the tractor is carried to near the 
light truck, and there After removing the crop to a light truck, generally carrying in a crop to a commercial scene, a warehouse, 
etc. by run of the general way of a light truck is widely performed from the former. 

[0003] As opposed to the tire for light trucks which in other words runs a general way Wear-resistant ability besides high-speed 
performance traverse, oscillating riding comfortability, etc. into the tire for tractors which receives being required and does the 
work in a field Since the traction performance to the weak ground and others and the mud brush nature which accompanies it, 
floatation nature, etc. are required. While it cannot run in a field depending on the light truck equipped with the tire for a general 
way run, depending on the tractor equipped with the tire for agriculture, it runs a general way. transshipment which cannot bring 
about the outstanding wear-resistant ability, oscillating riding comfortability, etc., therefore was mentioned above to a crop and 
others is indispensable — it was indispensable 
[0004] 

[Problem(s) to be Solved by the Invention] However, in recent years, it originates in aging of a labor shortage and an 
agi icultural-work pursuer etc. Also especially in i^ing of various work The light truck from a tractor of a crop and others. 

Or if unnecessary, it is necessary to have come to require strongly that the reverse transshipment work should be closed, to be 
able to come, and to fully give the performance-traverse ability in a general way, and amphoteric ability with the 
running-the-whole-distance nature in a field harder at a tire. 

[0005] Then, this invention oflers the pneumatic tire, especially the radial -ply tire containing air which performances, such as 
wear-resistant ability at the time of a general way run and oscillating riding comfortability, can be secured [ radial-ply tire ], and 
can, in addition, fiiUy demonstrate the traction performance and others in a field etc. 
[0006] 

[Means for Solving the Problem] As a result of investigating in detail a work site which was mentioned above and repeating 
research and development fi:'om various fields, in order for an artificer to reconcile the performance-traverse ability to each of a 
general way and a field If the slot ratio occupied to the whole tread tread is regood for the I st, to considering as a range which is 
completely conventionally different from a tire, and the 2nd, the rate of a negative It found out that choosing- tread pattern ** was 
important for choosing the rate of a negative and slot floor area ratio of each flank zone and a central zone of the tread cross 
direction, and the 3rd. 

[0007] The pneumatic tire of this invention combines most appropriately each point mentioned above, more specifically In the 
place which set for example, the real good interval to the tire hoop direction, and arranged at it two or more lug slots of a tread 
tread which carry out opening to a tread edge at least in a both-sides zone While making the ratio of the total groove surface 
product to the gross area of the appearance of a tread tread into 50 - 80% The ratio of the total slot capacity to the whole 
appearance product of the tread section is made into 30 - 60%. Index in the tread central zone when making one ratio of the 
aforementioned total groove surface product of each flank zone of a tread tread into an index 1 0.3-1 .0 While carrying out Index 
in the tread central zone when making one ratio of the aforementioned total slot capacity of each flank zone into an index I 
0.3-1.0 It carries out. 

[0008] In addition, with a U*ead tread, while equipping a convention rim with a tire and being filled up with convention internal 
pressure, here Convention load (1 00 %) A grounding portion including the slot at the time of the static load at the time of making 
it act with U*ead width of face With the gross area of the appearance of the grounding width of face under these conditions, and a 
U^ead tread A tread gross area including the slot of a tread tread shall be meant, respectively, with moreover, the flank zone of a 
U-ead tread and a central zone When saying them about area, a part for each flank portion when carrying out the triseclion of the 
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border line crosswise [ tread ] outside a tread tread and a center section shall be meant within a tread cross direction cross section. 
When saying about volume, each portion classified by the normal stood to the border line outside a tread in those three 
division-into-equal-parts each positions shall be meant. 

[0009] Furthermore, the whole appearance product of the tread section shall mean the volume which contains a part for the tread 
rubber located in a periphery side from the outside surface of an outermost-layer-of-drum belt layer, and its extension wire, and a 
lug slot within the tread cross direction cross section under the state where equipped the convention rim with the tire and it was 
filled up with convention internal pressure. 

[00 1 0] By the way, while being ****** of a tire, making the slanting upper part extend towards a tread edge from a tread 
center-section side and using as the so-called directivity pattern each lug more preferably divided by the lug slot in this tire, the 
phase contrast for for example, a half-pitch is given, and each lug which separates a tread pin center,large and is located is 
arranged by turns to a tire hoop direction. 

[00 1 1 ] Moreover, while it is extended to a part for a tread center section and a minor groove with narrow width of face separates 
shallowly preferably each Iur e xtended to each flank zone from a lug slot, the overlap in the tread cross direction for the edge by 
The side of the tread center section of the lug of ** is avoided, respectively by locating the edge by the side of a tread center 
section of those lugs in the position which does not exceed a tread pin center,large. Much more preferably, the aforementioned 
minor groove is made to follow a tire hoop direction in the shape of zigzag, and is formed in it here. 

[00 1 2] And the supplemental groove with narrow width of face is prepared, and each supplemental groove is made to extend in 
parallel substantially with a U-ead pin ccnter ,large more preferably in each lug more shallowly than a lug slot. It is desirable to ,M^^L^ 
make eachtvidthjof face of a minor groove and the supplemental groove into 3 - 1 5% of U-ead width of fac e, and to make those ^ * 
(5ept]))into 20 - 80% of the lug channel depth near the quarter position of tread width of face from a tread pin center,large here. In 
addition, it is suitable for the depth in near the quarter position of a tread pin center,large to the tread width of face of a lug slot to 
be referred to as 10-20mm. Still more preferably, from tread one end, the crossing angle to the normal stood to the tread tread of 
the side aUachment wall by the side of treading in of each lug is turned to a tread center-section side, and is enlarged gradually. 
[0013] 

[Function] in this pneumatic tire, the ratio of the total groove surface product to the gross area of the appearance of a tread tread is -^1^^^ 
preferably made into 60 - 70% 50 to 80% , it combines, and the ratio of the total slot capacity to the whole appearance product of 
the tread section is liked 30 to 60% - making - coexistence with the performance-traverse ability in a general way and the 
traction performance in a field is brought about by considering as 35 - 55% 

[00 1 4] Namely, when each of these ratio is made into the value of under a lower limit While the traction performance in a field, 
especially the mud ground cannot be demonstrated effectively and a mud eccrisis performance could not be raised, when it 
considers as the value beyond the upper limit of each ratio The wear-resistant ability in a general way, oscillating riding 
comfortability, etc. cannot be secured, but moreover, when the **** rigidity of a tread central zone becomes low too much 
especially, the driving stability in a general way will fall remarkably. 

[00 1 5] moreover, index in the tread central zone when making the ratio of one total groove surface product of each flank zone of a 
tread tread into an index 1 here 0.3-1 .0 - desirable - 0.5-0.9 While considering as the range index in the U-ead central zone when 
making the ratio of one total slot capacity of each flank zone into an index 1 0.3- 1 .0 - desirable - 0.5-0.9 By considering as the 
range Much more improvement in the performance-U-averse ability in a general way and much more improvement in the traction 
performance in a field are brought about. 

[0016] When in other words each index is made under into a lower limit, it cannot be enough, the running-the-whole-distance 
nature, i.e., the Q-action performance, in a field, when it considers as the value beyond the upper limit, performance-traverse 
ability in a general way can get worse, and wear-resistant ability and oscillating riding comfortability cannot be especially raised 
efi'ectively by the reduction of rigidity of a tread central zone. 

[00 1 7] With this tire, each lug which extends to each flank zone at least by the way, by ****** of a tire When it considers as the 
directivity pattern which the slanting upper part is made to extend towards a tread edge from a tread center-section side, and 
makes the shape of V character tendentiously to a tread pin center,large While being able to raise drainage nature, sludge nature, 
etc., and also being able to lose the discontinuous part on a periphery and being able to raise vibration and riding comfortability, 
improvement in driving stability can be brought about. 

[0018] moreover, especially when each lug which separates a tread pin center,large and is located is located in the hoop direction 
of a tire by turns, vibration and riding comfortabilit)' are improved - it can make (a periphery top discontinuous part is not formed 
at the time of rotation) - reduction of noise can be aimed at, and this is remarkable especially when phase contrast of the lug of 
each flank zone is considered as a part for the half-pitch of the arrangement pitch of a lug 

[00 1 9] and when it is extended to a part for a U-ead center section and a minor groove with narrow width of face separates from a 
lug slot shallowly, each lug extended to each flank zone There is an effect in drainage, the mud brush, etc., and also can raise 
rectilinear-propagation nature and it sets in this case. When the edge by the side of a U*ead center section of each lug is located in 
the position which does not exceed a tread pin center,large, the optimal lug rigidity can be acquired and the abrasion resistance at 
the time of a run and driving stability can be raised for a general way. 

[0020] Furthermore, especially when a tire hoop direction is made to extend in each lug tendentiously and the narrow auxiliary 
slot on the width of face is formed in it more shallowly than a lug slot, drainage and a traction performance, and also a 
rectilinear-propagation perfomiance can also be raised. Here, when each auxiliary slot is made to extend in parallel substantially 
with a tread pin center, large, much more improvement in a rectilinear-propagation performance can be brought about. 
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[002 ! ] And by turning to a tread center-section side the crossing angle to the normal stood to the tread tread of the side 
attachment wall by the side of treading in of each lug from tread one end, enlarging it gradually again, turning the rigidity of each 
rib to a tread center-section side, and enlarging it gradually, the wear-resistant ability and oscillating riding comfortability in a 
general way are secured and combined, and the sludge nature and the traction performance in a field are collateralized under the 
small crossing angle in tread one end. 

[0022] In addition, in here, while making each width of face of a minor p-oove and an auxiliary slot into 3 - 1 5% of tread width of 
face, when those depth is made into 20 - 80% of the lug channel depth in near the quarter position of tread width of face from a 
tread pin center,large, coexistence of the traction performance in a field, the abrasion resistance in a general way, and driving 
stability can be aimed at. 

[0023] Moreover, when the depth in near the quarter position of tread width of face is set to 10-20mm from the tread pin 
center,large of a lug slot, coexistence of the driving stability in the traction performance and general way in **** especially 
vibration, riding comfortability, etc. can be aimed at in mud. 

[0024] Furthermore, when the minor groove extended to a part for a U-ead center section is made to follow a tire hoop direction in 
the shape of zigzag and is formed in it, coexistence of *♦** and the rectilinear-propagation performance in a general way can be 
aimed at [ mud ] in the traction performance and mud of **** here. 
[0025] 

[Example] This invention is explained based on the example of illustration below. Drawing 1 is the abbreviation diagram of a 
tread tread showing the example of this invention by ****** of a tire, the size of the radial-ply tire of this example is 155R12, 
and it is a convention rim 4.50 They are B and convention internal pre ssure 3.5 kR /cm2 It carr igs out. 

[0026] Here^widt[yiyac^J^^28n^ It applies to the ^ntral ZQn9[ ^from each (flank zone PJof the tread tread 1 . Substantially 
two or morefl^^lotS^wmc^ to each tread edge e^^y setting and formmg an equal interval to a tire hoop 

direction Each lug 5 is divided among those lug slots, each lug 5 of each flank zone 2 by ****** of a tire It is each lug 5 which 
separates tread pin center,large o-o and is located while making the slanting upper part extend gradually towards tread edge e-e 
from a tread center-section side to a tire hoop direction One half of the arrangement pitches of a lug 5 You make it located by 
turns with phase conU ast. ^ 
[0027] Each lug 5 which extends to each flank zone is extended in a part for a tread center section here, moreover, in the ^inp^ ^^ 
^55y^§$vith narrow width of face, and drawing moj^hallowly than the lug slot 4 It laps with tread pin center,large o-o, and the 
mmor groove 6 which follows a tire hoop directioTMnTEr snag^ to p zi gzags, and is extended separates crosswise 

U-ead ], and tread pin center,large o-o locates the edge bylhe side of a tread center section of each of those lugs 5 in the position 
which is not crossed substantially . It does not care about surpassing to some extent naturally. 

[0028] The ^pplemental RroovS j^ with narrow width of face is made to extend tendentiously in each lug 5 further at a tire hoop 
direction more shallowly than the lug slot 4. and more preferably It is made to extend in parallel substantially with tread pin 
cenler,large o-o, and forms, again The crossing angle to the normal stood to the tread of the side attachment wall by the side of 
treading in of each lug 5 is gradually enlarged towards a tread center-section side from tread one end so that clearly from drawing 
2 which illustrates each cross section of the a-a line of drawing 1 , a b-b line, and a c-c line. 

[0029] Under such composition, with this tire, while making the ratio of the total groove surface product to the gross area of the 
appearance of the tread tread 1 into 65%, again As shown in drawing 3 , the ratio of the total slot capacity to the whole 
appearance product of the tread section 9 located in a periphery side from the extension wire of the outside surface shown in the 
outside surface and drawing of the belt layer 8 of an outermost layer of drum with a dashed line is made into 45%. In addition, it is 
the index in the U-ead central zone 3 when making 68% of ratios of one total groove surface product of each flank zone 2 of the 
tread tread 1 into an index 1 0.88 (60 %) While carrying out It is the index in the tread central zone when making 48% of one 
ratios of the total slot capacity of each flank zone 2 into an index 1 0.77 (37 %) By carrying out In the ratio of the total groove 
surface product about the whole tread tread, and its ratio row in each zone, as the ratio of the total slot capacity about the whole 
tread section and its ratio in each zone were optimized and mentioned above The perfonnance- traverse ability in a general way 
and the perfonnance- traverse ability in a field are both reconciled at a high dimension. 

[0030] By the way, in this example, while setting the d^gjjjj^in near the quarter position of the tread width of face W tofl5 .0p 
from tread pin center,large o-o of th e lug slot 4 The minor groove of this example extended in the shape of zigzag to a tire hoop 
direction by part for a tread center section While having a depth of 7.5mm far shallower than a lug slo t, the supplemental groove 7 
vyhich has the width of face of 9.5 mm far narrower than it, and was fonned in each lug 5 Tl]|jg g^\fc^ \ ^as a depth of 7.5mm far 
shallower than a lug slot, and the width of face of 8.0 mm far narrower than it, 

[003 1 ] And the so-called efficiency of a directivity pattern is collateralized here again by making preferably the crossing angle 
alpha to tread edge e-e of each lug 5 into 40-80 degrees. In addition, the crossing angle alpha is made into 65 degrees in the 
example of illustration. 

[0032] Furthennore, it is desirable on mud brush nature and lug rigidity maintenance that the crossing angle with the normal 
stood to the tread tread of the groove face of the lug slot 4 considers as 10 degrees or more, and it is desirable to make **** of the 
lug slot 4 into the radius of curvature of 1 0mm or more within tlie cross section of the tread cross direction, and, as for tread U-ead 
width of face, it is still more desirable from traction nature, driving stability, etc. to carry out to 75 - 90% of the tire maximum 
width. In addition, tread tread width of face is made into 82% of the tire maximum width in this example. 

[0033] Although the example of this invention was explained about the bilateral-symmeU-}' pattern, tliis invention of the ability to 
apply also to an unsymmetrical pattern is above natural. 
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[0034] 

[Comparative Example(s)] The comparison examination about each performance-traverse abihty in the field and general way of 
an invention tire, the conventional tire for agriculture, and the conventional tire for rallies with the comparatively large ratio of the 
total groove surface product is explained below. 

O Pneumatic tire which made 82% the ratio of the total groove surface product to the gross area of the appearance of a tread tread 
^ while being the tire which has the tread pattern shown in tire drawing 4 for tire O agriculture stated in the invention tire example 
and setting the lug depth of flute to 27mm near the quarter position of tread width of face from a tread pin center,large (size is 
500-12). 

O Radial-ply tire which made the ratio of the total groove surface product 55% while being the tire which has the tread pattern 
$ shown in tire drawing 5 for ra llies anj setting the depth of flute to 1 1 .2mm near the quarter position of tread width of face from a 
tread pin center,large (size is ^l55 SR12j^ 

O the performance-traverse ability in a general test-method way asks for vibration on a pavement way, riding comfortability, and 
driving stability ability (real vehicle feeling) - moreover, measurement and the feeling estimated sound and the 
performance-traverse ability in a field evaluated the start nature by the real vehicle in the mud ground, a traction, stability, etc. by 
the feeling 

O The result of the test-result above-mentioned examination is shown in Table 1. 



[0035] 
Table 1] 
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[Effect of the Invention] While being able to bring about sufficient traction performance in a run of a field according to this 
invention so that clearly also from the above-mentioned test result, the wear-resistant ability, the oscillating riding comfortability, 
noise, and driving stability of the grade which may be satisfied can be demonstrated also to a run of a general way. 



[Translation done.] 
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